ABSTRACT Background: Energy intake is a key determinant of weight. Objective: Our objective was to examine trends in energy intake in adults in the United States from 1971-1975 to 2009-2010. Design: The study was a trend analysis of 9 national surveys in the United States that included data from 63,761 adults aged 20-74 y. 
INTRODUCTION
The relative contributions of excess energy intake and reduced energy expenditure to the growth in the prevalence of obesity in the United States remain poorly defined. Energy intake is generally thought to have increased (1, 2) , but the lack of accurate long-term measures and consistent surveillance systems has precluded a definitive analysis of energy expenditure, although the percentage of adults meeting 2008 physical activity guidelines is increasing (3).
Because recent data suggested that the prevalence of obesity may be starting to level off, particularly in women (4) , an examination of energy intake as one of the principal drivers of the obesity epidemic may shed light on one of the potential contributing factors. Therefore, the objective of the present study was to examine the trends in energy intake among adults in the United States from the early 1970s to the present.
SUBJECTS AND METHODS
Data from 9 NHANESs were used: NHANES I (1971-1975) , NHANES II (1976 -1980 , NHANES III (1988 -1994 Typically, respondents are interviewed in their homes and are invited to participate in additional survey activities that include various examinations, providing biological specimens, and answering additional questionnaires in the mobile examination center. Details about the plans and operations of these surveys may be found elsewhere (5) . Response rates for all surveys exceed 70%. NHANES I and II received internal review at the National Center for Health Statistics. NHANES III and subsequent NHANESs received institutional review board approval.
In the mobile examination center, study participants were asked to complete a 24-h recall. Details about the procedures and changes in the procedures used to administer the 24-h recalls and the processing of the data may be found elsewhere (6) (7) (8) (9) (10) (11) (12) (13) (14) .
A total of 13,106, 11,864, 14,645, 3905, 4402, 4038, 4217, 5003, and 5391 adults aged 20-74 y participating in the consecutive NHANESs attended the mobile examination center. Estimates of energy intake were available for 13,106, 11,797, 14,167, 3735, 4173, 3790, 4021, 4761, and 5135 adults, respectively. The exclusion of participants with missing values for some of the covariates resulted in some attrition of sample size for analyses involving these variables.
Covariates included age, sex, race or ethnicity, educational status, and BMI. Because early NHANESs limited race or ethnicity to white, African American, and other, we used these categories for all surveys. The following 3 levels of educational status were defined: did not receive a high school diploma or equivalent, received a high school diploma or equivalent, and received education beyond high school. BMI (in kg/m 2 ) was calculated from measured height and weight and grouped as 18.5 to ,25, 25 to ,30, and $30.
Analyses were limited to 63,761 participants aged 20-74 y because 74 y was the upper age limit in the earlier surveys. We calculated unadjusted mean energy intake and mean energy intake adjusted for age, sex, race or ethnicity, educational status, and BMI by using ANCOVA. We examined trends in energy intake by using linear regression with time specified as the midpoint of the surveys. We also examined nonlinear trend for time by adding a squared term to the models. In addition to examining trends from 1971-1975 to 2009-2010, we also examined the statistical significance of the trend from 1999-2000 to 2009-2010. Data management was conducted in SAS (version 9.2; SAS Institute), and final estimates were generated by using SUDAAN (version 10.0.1; RTI International) to account for the complex sampling design. Sampling weights were used to generate percentages and means that are representative of the noninstitutionalized civilian population.
RESULTS
Mean age, the percentage of participants who were not white, the percentage who had at least graduated from high school, and mean BMI increased during the study period. Previous analyses of NHANES data had described increases in energy intake in the US population (1, 2). Our analyses provide a new perspective on recent developments concerning the trend in energy intake among US adults. Because of increased energy requirements among the obese, the increase in the prevalence of obesity since the 1970s sustained increased energy intake. The reasons for the apparent decrease in energy intake are uncertain. The attention drawn to the obesity epidemic and its attendant determinants by government and prominent organizations amplified by the many messages in the media about obesity and the need to limit energy intake may have had a salutary effect (15, 16) .
Analyses of data from NHANES suggest that the prevalence of obesity may be leveling off among women, particularly white women, but continues to increase among men (4) . The result of the present study showing a significant decline in energy intake in women is consistent with the trend in the prevalence of obesity among women. In contrast, energy intake among men decreased similarly in relative terms as energy intake among women despite a continuing increase in the prevalence of obesity among men.
The results of the present study should be considered in light of the changes in the methodology used to conduct the 24 (17) . However, a similar analysis applied to data from phase I of NHANES III showed higher ratios of energy intake to estimated basal metabolic rate than in preceding surveys, suggesting that some part of the increase in energy intake seen in NHANES III was attributable to methodologic changes (18) .
An important limitation of this study is the reliance on selfreported energy intakes, shown by the finding in Table 1 , in which both the unadjusted and adjusted energy intakes for those with a BMI $30 were lower than energy intakes for overweight or healthy-weight subjects. Decreased reporting of energy intake and increased reporting of energy expenditure among the obese relative to actual levels has been well documented (19) . In a more recent demonstration of underreporting of energy intake, self-reported energy intake in 524 participants aged 30-69 y was compared with total energy expenditure measured with doubly labeled water (20) . Overall, self-reported energy intake was w11% below total energy expenditure. When the data were stratified by BMI, self-reported energy intake was ,3% below total energy expenditure among participants with a BMI ,25, 14-15% below total energy expenditure among overweight men and women, and 20-21% below total energy expenditure among obese men and women.
During the time span covered in the present study, the sociodemographic profile of the United States changed substantially:
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the population aged, the percentage of whites decreased, and educational achievement increased. To the extent that these factors are related to energy intake, changes in sociodemographic factors could have influenced the trend in energy intake. By incorporating these factors in our adjusted analyses, we attempted to control for the effects of changes in sociodemographic factors. The increase of 12 kcal during the most recent 2-y period (6 kcal/y) should be considered in the context of these annual changes, and future monitoring of the trend in energy intake is critical to determine whether this most recent estimate may have been due to sampling variation or represented a renewed increase in energy intake.
An analysis of data from NHANES [2005] [2006] showed that the top 10 sources of calories among adults were grain-based desserts, yeast breads, chicken and chicken mixed dishes, soda/ energy/sports drinks, alcoholic beverages, pizza, tortillas, burritos, tacos, pasta and pasta dishes, beef and beef mixed dishes, and dairy desserts (21) . However, little is known about the trends in the consumption of these foods.
The impact of sugar-sweetened beverage consumption on obesity has come under intense scrutiny in recent years (22) . From 1988 From -1994 From to 1999 From -2004 , the consumption of these beverages increased (23) . Since 1999-2000, however, the consumption of added sugars to beverages and foods has decreased (24) . From 1970 to the late 1990s, the per capita alcohol consumption in the United States declined (25) . Among persons $15 y of age, the per capita consumption of ethanol was 2.52 gallons in 1970, increased to 2.76 gallons during 1980 and 1981, decreased to 2.14 gallons during 1997 and 1998, and then increased again to 2.32 gallons in 2008 and 2.30 gallons in 2009. These data suggest that changes in per capita alcohol intake were unlikely to explain the trend in energy intake. In 2009 the CDC released a set of recommendations pertaining to community strategies to prevent obesity in the United States (26) . Among these strategies were a number of recommendations to promote the availability of affordable healthy food and beverages and to support healthy food and beverage choices. Implementing these strategies may be key to sustaining future decreases in energy intake. The current dietary guidelines released in 2010 recommend balancing caloric needs to achieve a healthy weight and caloric decreases for people with excess weight (21) . A recent complex modeling effort showed the prolonged duration in energy deficit needed to reverse current levels of obesity (27) . That model made clear that returning to obesity levels that prevailed during the 1960s and 1970s will take considerably longer than previously thought.
Future research into behaviors that guide energy intake may help to clarify the underlying dynamics of the observed trend in energy intake. Research into factors such as the frequency of eating out, changes in portion sizes, changes in dietary patterns, changes in the intake of energy-dense foods of low nutritional value, and numerous other factors may shed light on the observed trend. Furthermore, continued surveillance of energy intake in the US population is critical to monitoring this component of energy balance and its influence on the obesity epidemic.
